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(54) Musical performance training data transmission 



(57) A musical performance training system com- 
prising a transmitter which transmits training note data 
for training musical performance, and a receiver which 
receives the training note data from the transmitter and 
instruct a trainee to train a musical performance based 
on the received training note data. The transmitter pro- 
duces note data based on a musical performance, for 
example, at a keyboard. The note data is converted to 
training note data by reducing velocity data contained in 
the produced note data (SI 21 . S234), shifting pitch data 
in units of an octave (SI 24. S239), and changing the 



timbre and pitch data to respective particular ones 
(SI 25. S250). If the note data is produced by a special 
key operation (J333, J334. J360-J365), control data 
which instructs the trainee to perform a pedal operation 
is added to the converted note data (J345-J349, J366- 
J369). The receiver displays or audibly outputs a per- 
formance instruction based on the received training 
note data. The training note data may be transmit- 
ted/received via a predetermined storage device on net- 
work (S206, S3 16, J206. J306). 
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Description 

[0001] The present invention relates to musical per- 
formance training data transmitters and receivers with a 
musical performance teaching function, and storage 
mediums which contain a musical performance training 
program. 

[0002] For example, in an electronic keyboard instru- 
ment with a key depression teaching function as a kind 
of a musical performance training device, a performer 
himself or herself can change musical note data fed 
externally to training musical note data to realize various 
training methods. In addition, light emitting means such 
as LEDs are provided in the vicinity of respective keys 
so that a light emitting means corresponding to a key to 
be depressed is turned on or light emitting means such 
as LEDs are provided below the respective keys to illu- 
mine, from below, a key to be depressed to thereby 
teach a musical performance. 

[0003] However, in the conventional performance 
training apparatus, the performer himself or herself is 
required to change the fed musical note data to training 
musical note data and to store them, which is trouble- 
some for the performer if he or she is a beginner and 
which requires high skill from the beginner, so that it is 
not easy for the beginner to realize various training 
methods. 

[0004] Almost all of instructors and training facilities 
such as musical schools which feed training musical 
note data to the trainees are concentrated in a city. The 
trainee's training time is limited. Thus, trainees who live 
in a remote place or are limited in training time due to 
their working hours cannot receive supply of enough 
training musical note data. 

[0005] It is difficult for a child or a beginner to play the 
keyboard instrument. Thus, even when they are fed with 
training musical note data, they cannot smoothly play 
the keyboard instrument. 

[0006] It is therefore a first object of the present inven- 
tion to allow even a beginner to easily realize various 
training methods based on note control data fed exter- 
nally. 

[0007] In order to achieve the above object, according 
to one aspect of the the present invention, there is pro- 
vided a performance training data transmitter compris- 
ing: 

musical note data producing means for producing 
musical note data; 

data converting means for converting the musical 
note data produced by the musical note data pro- 
ducing means to training musical note data: and 
transmitting means for transmitting the training 
musical note data produced by the musical note 
data converting means. 

[0008] According to another aspect of the present 
invention, there is provided a performance training data 



receiver comprising: 

receiving means for receiving musical note data 
sent by an external device; 
5 data detecting means for detecting training musical 

note data from among the musical note data 
received from said musical note data receiving 
means; and 

training instructing means for instructing a trainee 
10 to train musical performance on the basis of the 
training musical note data detected by said data 
detecting means. 

[0009] According to this arrangement, the transmitter 

75 is capable of freely transmitting musical note data pro- 
duced by the performance as training musical note data 
to the receiver. The receiver can obtain training musical 
note data necessary for performance practicing even 
when no training musical note data is cntained therein. 

20 [001 0] In the present invention, the musical note data 
may be transmitted/received via a storage device on a 
network. Thus, even a trainee who lives at a remote 
place or even a trainee who is limited in training time 
due to his or her working hours can easily receive sup- 

25 ply of enough note control data. 

[001 1 ] In addition, in the present invention, the above 
arrangement may be replaced with a program which 
realizes the arrangement in computer processing. 
[0012] To this end, according to one aspect of the 

30 present invention, there is provided a storage medium 
which contains a computer readable program which 
causes a computer to realize; 

a data producing process for producing musical 
35 note data: 

a data converting process for converting the musi- 
cal note data produced by the musical note data 
producing process to training musical note data; 
and 

40 a transmitting process for transmitting the training 
musical note data converted by the data converting 
process. 

[0013] According to another aspect of the present 
45 invention, there is provided a storage medium which 
contains a computer readable program which causes a 
computer to realize: 

a receiving process for receiving musical note data 
so sent by an external device; 

a data detecting process for detecting training musi- 
cal note data from among the musical note data 
received by the musical note data receiving proc- 
ess: and 

55 a training instructing process for instructing a 
trainee to train musical performance on the basis of 
the training musical note data detected by the data 
detecting process. 
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[0014] According to this arrangement, the transmitter 
side is capable of freely transmitting to the receiver the 
musical note data produced by the performance as the 
training musical note data. The receiver can obtain 
training musical note data necessary for performance 
practicing even though the receiver has no training 
musical note data therein. In addition, the receiver is 
capable of receiving data for training the performance 
even thought the receiver has no hardware dedicated to 
training the performance. 

FIG. 1 is a block diagram of a system for each 
embodiment of the present invention; 
FIG 2 is a plan view of an operation display panel 
of FIG 1; 

FIG 3 IS a main flow chart of operation of a trans- 
rrnttef of the first embodiment; 
FKj 4 is a flow chart of an interrupt in the main flow 
cfvari of FIG 3; 

FKj 5 to a flow chart of a musical note produc- 
ing/nxiting process of FIG. 3; 
FIG 6 IS a flow chart of a musical note producing 
process performed in a note-on time period of FIG. 

5; 

FIG 7 rs a flow chart of a musical note muting proc- 
ess performed in a note-off time period of FIG. 5: 
FIG. 8 is a main flow chart of reception of a recep- 
tion end of the first embodiment; 
FIG. 9 is a flow chart of a MIDI process of FIG. 8; 
FIG. 10 is a flow chart of a key guide process of 
FIG. 8; 

FIG. 11 is a flow chart of a keyboard process of 

FIG. 8; 

FIG. 12 is a flow chart of a musical note producing 
process of FIG. 8; 

FIG. 1 3 is a main flow chart of reception of a recep- 
tion end of a modification of the first embodiment; 
FIG. 14 is a flow chart of a musical note producing 
process of FIG. 13; 

FIG. 15 is a main flow chart of transmission of a 
transmission end of a second embodiment; 
FIG. 16 is a flow chart of a switch process of FIG. 
15; 

FIG. 1 7 is a flow chart of a mode switch process of 
FIG. 16; 

FIG. 1 8 is a flow chart of a start/stop switch process 
of FIG. 16; 

FIG. 19 is a flow chart of a time interrupt process of 
FIG. 16; 

FIG. 20 is a flow chart of a transmission switch 
process of FIG. 15; 

FIG- 21 is a flow chart of a training data creating 
process of FIG. 13; 

FIG. 22 is a flow chart of a musical note producing 
process of FIG. 13; 

FIG. 23 is a flow chart of a transmission process of 
FIG. 13: 

FIG. 24 is a main flow chart of reception of a recep- 



tion end of the second embodiment; 

FIG. 25 is a flow chart of a switch process of FIG. 

24; 

FIG. 26 is a flow chart of a key guide switch process 
5 Of FIG. 25; 

FIG. 27 is a flow chart of a timer interrupt process of 
FIG. 25; 

FIG. 28 is a flow chart of a reception process of 
FIG. 25; 

70 FIG. 29 is a flow chart of a key guide process of 
FIG. 24: 

FIG. 30 is a flow chart of a portion of the key guide 
process continuing from FIG. 29; 
FIG. 31 is a flow chart of a reception process of 
15 FIG. 24; 

FIG. 32 is a main flow chart of reception of a recep- 
tion end of a modification of the second embodi- 
ment; 

FIG. 33 is a flow chart of a switch process of FIG. 
20 32; 

FIG. 34 is a flow chart of a key guide switch process 
of FIG. 33; 

FIG. 35 is a flow chart of the training data reading 
process of FIG. 32; 

25 FIG. 36 is a flow chart of a portion of the training 
data reading process continuing from FIG. 35; 
FIG. 37 is a flow chart of a mode switch process of 
a transmission end of a third embodiment; 
FIG. 38 is a flow chart of a training data creating 

30 process of the transmission end of the third embod- 
iment; 

FIG. 39 is a flow chart of operation of a reception 

end of the third embodiment; 

FIG. 40 is a flow chart of a switch process of FIG. 

35 39; 

FIG. 41 is a flow chart of a pedal data switch proc- 
ess of FIG. 40; 

FIG, 42 is a flow chart of a key guide process of 
FIG- 39: 

40 FIG. 43 is a flow chart of a pedal data switch proc- 
ess of FIG. 39; 

FIG. 44 is a flow chart of a portion of the pedal data 

switch process continuing from FIG. 43; 

FIG. 45 is a flow chart of a portion of the pedal data 

45 switch process continuing from FIG. 43; 

FIG. 46 is a flow chart of a portion of the pedal data 
switch process continuing from FIG. 45; 
FIG. 47 is a flow chart of operation of a transmis- 
sion end of a modification of the third embodiment; 

50 and 

FIG. 48 is a flow chart of a switch process of FIG. 
47; 

[001 5] A f irst-a third embodiment of the present inven- 
55 tion and a modification directed to an electronic key- 
board instrument will be described next with reference 
to FIGS. 1-48. 

[0016] In FIG. 1 , a CPU 1 controls the electronic musi- 
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cal instrument via system buses including an address 
bus AB, a data bus DB. and a control bus (not shown). 
Connected to the system buses are a program ROM 2, 
a work RAM 3, an operation display interface 4, a sound 
source 5, and a communication control unit 13. The 
CPU 1 receives MIDI data from an external MIDI device, 
and sends MIDI data to the external MIDI device. The 
program ROM 2 contains programs executed by the 
CPU 1 and data used In an initializing process, and out- 
puts a program/data in accordance with an address 
specified by the CPU 1. The work RAM 3 stores MIDI 
data and other data at addresses specified in accord- 
ance with a write instruction from the CPU 1 , and out- 
puts MIDI data, etc., in accordance with a read or send 
command from the CPU 1 . 

[001 7] The operation display interface 4 relays various 
information between an operation display panel 6 and 
the CPU 1 . The sound source 5 performs a musical note 
producing/muting process based on musical note data 
and a sound producing/muting instruction from the CPU 
1. A waveform ROM 7 contains waveform data and 
delivers to the sound source waveform data in accord- 
ance with a read instruction/address from the sound 
source 5. A DAC 8 converts a digital musical note signal 
output from the sound source 5 to an analog musical 
note signal, which is then fed to a speaker 9 which pro- 
duces a con-esponding musical note audibly. 
[0018] The communication controller 13 accesses a 
host computer and a server which is a predetermined 
storage device on a network such as an Internet at any 
time (on a non-real time basis) to establish a connection 
to it to thereby to transmit note control data to the server 
and receives note control data stored externally in the 
server. 

[001 9] The appearance of the operation display panel 
6 Is shown in FIG. 2. There are two types of such oper- 
ation display panels. One of them is provided with oper- 
ating means which includes a keyboard 10 and a switch 
unit 1 1 as well as teaching light emitters of LEDs 12 pro- 
vided at positions above the corresponding keys so that 
a light emitter corresponding to a depressed key is 
turned on. The other type of the operation display panel 
6, as shown in FIG. 28, is provided with training light 
emitters on the respective backs of the translucent keys 
so that a depressed key is illumined from below. Thus, 
the operation display interface 4 composes signal gen- 
erating means which generates a drive signal to drive a 
corresponding light emitter. 

[0020] The first embodiment of the present invention 
will be described next, in which at least two electronic 
keyboard instruments are used so that practicing note 
control data created by a skilled hand at one instrument 
is sent to the other instrument, and at least one begin- 
ner at the other instrument who has received the control 
data plays other musical instrument based on the data. 
[0021] FIGS. 3-7 is a flow chart of operation of the 
CPU 1 of the electronic keyboarded instrument at the 
transmitter end of the first embodiment. FIG. 3 Is a main 



flow chart of the operation of the CPU 1 . When the elec- 
tronic Instrument is powered up, the CPU 1 performs a 
predetermined Initializing proce^ (step SI 01), a switch 
process (step S102), an MIDI process (step S103). a 

5 keytx>ard process (step Si 04), a musical note produc- 
ing/muting process (step SI 05) and another process 
(step SI 06) in this order. The CPU 1 determines 
whether the power-off operation Is manually performed 
(step S107). If not. the CPU 1 iterates a looping opera- 

70 tion of steps 8102-8107. When the CPU 1 determines 
In step Si 07 that the power-off operation Is performed, 
it performs a predetermined power-off process (step 
SI 08). In the switch process, data on a set state of each 
switch is saved In the work RAM 3. 

15 [0022] FIG, 4 shows an Interrupt process for fetching 
the MIDI data. When the CPU receives MIDI data, It per- 
forms an Initial interrupt process which Includes mask- 
ing or inhibiting another interrupt (step SI 09) and 
performs an MIDI data transmitting process which 

20 includes transfer of output MIDI data to a transmission 
register (step S110), performs an interrupt terminating 
process which includes an interrupt release (step 
S1 11), and then returns to the main flow thereof. 
[0023] FIG- 5 shows the musical note producing/mut- 

25 Ing process in step Si 05 of the main flow. In this proc- 
ess, the CPU refers to the contents of the work RAM 3 
In which the switch state set In the switch process of the 
main flow is saved, and performs the following respec- 
tive processes. The CPU determines whether a practic- 

30 ing data creation mode is set or not (step Si 12). If not, 
it performs an ordinary musical note produdng/muting 
process (step S113), and then terminates this flow. If 
the practicing data creating nfx>de is set, the CPU deter- 
mines whether a channel corresponding to creation of 

35 the practicing data is used (step S1 14). If not, the CPU 
determines whether a musical note in that channel is 
set so as to be produced (step 81 15). If so, the CPU 1 
shifts its control to step S1 13. where it performs an ordi- 
nary musical note producing/muting process, and then 

40 terminates the FIG. 5 process. If not, the CPU immedi- 
ately terminates the FIG. 5 process. 
[0024] If a channel corresponding to creation of the 
practicing data is used in step Si 14. the CPU deter- 
mines whether its pitch is set as a key for a pitch corre- 

45 spending to the creation of the practicing data (step 
S1 16). If not, the CPU determines whether musical note 
production at that pitch is set (step Si 1 7). If so, the CPU 
shifts its control to step Si 13 to perform an ordinary 
musical note producing/muting process, and then ternrd- 

50 nates the FIG. 5 process. If not in step S1 17. the CPU 
immediately terminates the FIG. 5 process. 
[0025] When the pitch is set as a key for a pitch corre- 
sponding to the creation of the practicing data in step 
S1 16. the CPU 1 determines whether an instruction 

55 included in the MIDI data is to produce or mute a musi- 
cal note (step S1 18). If so, the CPU 1 performs a note- 
on process or a musical note producing process and a 
conversion data producing process when the produc- 
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tion of the practicing data is on (step S119). If tiie 
instruction included in the MIDI data Is to nnute a musi- 
cal note, the CPU 1 performs a note-off process or a 
musical note muting process and a conversion data pro- 
ducing process when the production of the practicing 5 
data is on (step S120). After the note-on or-off process, 
the CPU 1 terminates the FIG. 5 process. 
[0026] FIG. 6 shows a flow of the note-on process in 
step S119 of the musical note producing/nuiting proc- 
ess of FIG. 5. In this process, the CPU produces MIDI 10 
send data which includes a changed velocity of the 
appropriate musical note data, and transfers it to a MIDI 
buffer (step SI 21). The CPU then determines whether 
the transmission system (sender) is in a silence mode In 
which no musical note is produced or a note-on mode is 
(step SI 22). If the transmission system is in the silence 
mode, the CPU terminates the FIG. 6 process immedi- 
ately. If the transmission system is in the note-on mode, 
the CPU determines whether the transmission system 
is in an ordinary note mode in which an ordinary musical 20 
note is produced or a timing note mode in which a timing 
note such as a click or castanets musical note is pro- 
duced (step SI 23). 

[0027] If the transmission system is in the ordinary 
note mode, the CPU then creates musical note produc- 25 
ing MIDI data in which the pitch is shifted upward 
(toward a higher pitch) or downward (to a lower pitch) in 
units of an octave and transfers this data to the MIDI 
buffer (step S124). If the transmission system is in the 
timing note mode, the CPU produces musical note pro- 30 
ducing MIDI data in which a timbre of the produced 
musical note is assigned to the timing note, and trans- 
fers it to the MIDI buffer (step S1 25). After transfer of the 
musical note producing MIDI data in step S124 or SI 25. 
the CPU performs an original musical note producing 35 
process based on original or unchanged note control 
data (step S126). and then terminates the FIG. 6 proc- 
ess. 

[0028] FIG. 7 shows the note-off process in step SI 20 
of the FIG. 5 musical note producing/muting process. In 40 
this process, the CPU produces MIDI send data to mute 
a musical note involved in the appropriate musical note 
data and transfers it to the MIDI buffer (step S 127). The 
CPU then determines whether the transmission system 
is in the silence mode or in the note-on mode (step 45 
SI 28). If the transmission system is in the silence 
mode, the CPU terminates the FIG. 7 process immedi- 
ately. If the transmission system is in the note-on mode, 
the CPU determines whether the transmission system 
is in the ordinary note mode in which the ordinary musi- so 
ca! note is produced or in the timing note mode where a 
timing note such as a click or castanets note is pro- 
duced (step SI 29). 

[0029] When the transmission system is in the ordi- 
nary note mode, the CPU produces musical note muting ss 
MIDI data where the pitch is shifted upward (to a higher 
pitch) or downward (to a lower pitch) in units of an 
octave, and transfers this data to the MIDI buffer (step 



SI 30). If the transmission system is in the timing note 
mode, the CPU produces musical note muting MIDI 
data where a timbre of the produced musical note is 
assigned to a timing note, and transfers this data to the 
MIDI buffer (step SI 31). After transfer of the musical 
note muting MIDI data in step S130 or S131. the CPU 
performs the original nujsical note muting process 
based on the original or unchanged note control data 
(step Si 32). and then terminates the FIG. 7 process. 
[0030] The receiver receives the MIDI data from the 
transmitter and produces note control data. FIG. 8 
shows a main flow of operation of the performance train- 
ing apparatus at the reception end. After the predeter- 
mined initialization (step J101), the CPU performs a 
switch process (step J102). a MIDI process (step J103), 
a key guiding process (step J104). a keyboard process 
(step J105), and a musical note producing process 
(step J 106). The CPU then determines whether a man- 
ual power-off operation is performed (step J 107). If not. 
the CPU performs processes in step J102-J106. If so in 
step J 107, the CPU performs a power-off process (step 
J108) and then terminates the FIG. 8 process. 
[0031] FIG. 9 shows a MIDI process in step J 103 of 
the main flow of FIG. 8. In this process, the CPU deter- 
mines whether MIDI data is received from an external 
device on a real time basis (step J109). If not. the CPU 
returns its control to the main flow. If so in step J1 09, the 
CPU determines whether the MIDI data is for guiding 
the performance training (step J110). When the MIDI 
data is received, the CPU stores the MIDI data in the 
registers GEVELT and GVELOCITY (step J11 1). Then, 
the CPU sets a guide flag GF at 1 (step J 1 1 2), and then 
returns its control to the main flow. 
[0032] When the CPU determines in step J1 11 that 
the received data is not the guiding MIDI data, the CPU 
determines whether 4he received data is musical note 
producing MIDI data (step J113). If so, the CPU stores 
the MIDI data in the registers SEVENT and SVELOC- 
ITY (step J1 14). The CPU then sets a musical note pro- 
ducing flag at 1 (step J115). and then returns to its 
control to the main flow. If the received data is neither 
the guiding MIDI data nor the musical note producing 
MIDI data, the CPU returns its control to the main flow. 
[0033] FIG, 10 shows the key guide process in step 
J1 04 of the main flow of FIG. 8. In this process, the CPU 
determines whether a guide flag GF is at 1 (step J1 16). 
If not, the CPU returns its control to the main flow. If the 
GF is at 1 . the CPU determines whether the MIDI data 
in GEVELT is note-on data (step J117). If so, the CPU 
turns on an LED of a key corresponding to musical note 
data in a register GEVENT (step J118). If the MIDI data 
is note-off data, the CPU turns off an LED for the key to 
the musical note data in the GEVENT (step J1 19). After 
turning on or off the LED. the CPU resets the GF at 0 
(step J1 29), and then returns its control to the main flow. 
[0034] FIG. 1 1 shows the keyboard process in step 
E105 of the main flow of FIG. 8. In this process, the 
CPU determines whether there is a key change (step 
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J121). If not. the CPU returns its control to the main 
flow. If there is a key change from off to on, the CPU 
stores note-on data and musical note data in a register 
EVENT (step J122), and stores velocity data in a regis- 
ter VELOCITY (step J123). Conversely, If there is a key 
change from on to off, the CPU stores note-off data and 
musical note data in the register EVENT (step J 124), 
and stores 0 in the register VELOCITY (step J 125). 
After steps J 123 on J 125. the CPU then sets the musi- 
cal note production flag HF at 1 (step J126) and then 
returns to its control to the main flow. 
[0035] FIG. 12 shows the musical note producing 
process in step J106 of the FIG. 8 main flow. In this 
process, the CPU determines whether the HF is at 1 
(step J 127) If so. the CPU determines whether the data 
in the EVENT is note-on data (step J128). If so. the CPU 
instrtxrts the sound source to produce a musical note 
based on the musical note data and velocity data (step 
J 129) If the data in the EVENT is note-off data, the 
CPU incJructs the sourxJ source to mute the musical 
note based on the musical note data (step J130). Then, 
the CPU resets the HF at 0 (step J131). 
[0036] After resetting the HF at 0 in step J131. or 
when the HF is at 0 in step J 127. the CPU determines 
whether the SF is at 1 (step J 132). If the SF is at 0. the 
CPU returns its control to the main flow. If the SF is at 1 . 
the CPU determines whether the data in the SEVENT is 
note-on data (step J 133). If so. the CPU determines 
whether the data in the SEVENT is musical note data or 
tone data (step J 134). 

[0037] If the data in the SEVENT is musical note data, 
the CPU instructs the sound source to produce a musi- 
cal note based on the musical note data in the SEVENT 
and velocity data in the SVELOCITY (step J1 35). In this 
case, the CPU instructs the sound source to produce a 
musical note at a pitch shifted upward or downward in 
units of an octave. If the data in the SEVENT is tone 
data, the CPU instructs the sound source to produce a 
musical note based on the tone data in the SEVENT 
and velocity data in the SVELOCITY (step J1 36). In this 
case, the CPU Instructs the sound source to produce a 
musical note at a timing note having a timbre of the tone 
data. After step J135 or 136, the CPU resets the SF at 
0 (step J 137) and then returns its control to the main 
flow. 

[0038] If the data in the SEVENT is note-off data in 
step J 133. the CPU then determines whether the data 
in the SEVENT is musical note data or tone data (step 
J 138). If it is musical note data, the CPU instructs the 
sound source to mute the musical note (step J 139). If it 
is the tone data, the CPU instructs the sound source to 
mute the tone (step J1 40). After step J 139 or J 140. the 
CPU resets the SF at 0 (step J 137) and then returns its 
control to the main flow. 

[0039] As described above, in the first embodiment, 
the performance training apparatus at the transmission 
end includes data setting means for setting the practic- 
ing contents of note control data, data conversion 



means for converting input note control data to training 
note control data based on the training contents set by 
the data setting means, and data transmitting means for 
transmitting the training note control data. 

5 [0040] The performance training apparatus at the 
reception end includes data receiving means for receiv- 
ing the note control data, data detecting means for 
detecting the training note control data included in the 
note control data received by the data receiving means, 

10 and data setting means for setting the contents of per- 
formance training data based on the training note con- 
trol data detected by the data detecting means. 
[0041 ] According to the performance training appara- 
tus of the first embodiment, the sender as a skilled hand 

15 converts the input note control data to the training note 
control data and transmits it to the receiver. Thus, a 
beginner receiver can train a musical performance 
based on the received training musical note data. Thus, 
even the beginner can easily realize various training 

20 methods based on the received note control data. 

[0042] In this case, if the set training note control data 
reduces the velocity data of the note control data, a 
musical note in the training channel is produced in a 
small volume. Thus, the trainee can easily discriminate 

25 the pitch of his or her produced musical note from a cor- 
rect pitch of a small- volume musical note to thereby 
achieve effective training. 

[0043] If the contents of a musical note produced 
based on the set training note control data involves a 

30 Shift of the pitch of a musical note in units of an octave, 
or if they involve a change of the note produced based 
on the practicing note control data to a timing note such 
as a click or castanets a note having a predetermined 
pitch unrelated to the pitch of the musical note and hav- 

35 ing a timbre different from that of any of the note control 
data and if the note producing timing is the same as the 
original note control data, the trainee can easily recog- 
nize his or her performance timing to thereby achieve 
effective training, 

40 [0044] A modification of the first embodiment will be 
described next. FIG. 1 3 is a main flow chart of a training 
process performed at the reception end in the modifica- 
tion. After the predetermined initialization (step J 141), 
the CPU 1 performs a switch process (step J142), a 

45 MIDI process (step J 143). a keyboard process (step 
J144), and a musical note producing process (step 
J145). The CPU 1 then determines whether a power-off 
operation has been performed manually (step J146). If 
not. the CPU performs the processing in steps J142- 

50 J 145. If SO in step J 146. the CPU performs a power-off 
process (step J 147) and then terminates the FIG. 13 
process. In this modification, the CPU performs no key 
guide process. 

[0045] FIG. 1 4 is a flow chart of the musical note pro- 
55 ducing process in step J145 of the main flow of FIG.1 3. 
In this process, the CPU 1 determines whether the HF 
is at 1 (step J148). If so, the CPU determines whether 
the data in the EVENT is note-on data (step J1 49). If so. 
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the CPU instructs the sound source to produce a musi- 
cal note based on the nnusical note and velocity data 
(step J 150). If the data in the EVENT is note-off data, 
the CPU instructs the sound source to mute the musical 
note based on the nnusical note data (step J151). Then, 5 
the CPU resets the HF at 0 (step J152). 
[0046] Then, or if the HF is at 0 in step JUS. the CPU 
1 determines whether the GF Is at 1 (step J153). If so, 
the CPU determines whether the data In the GEVENT is 
note-on data (step J154). If so. the CPU Instructs the 
sound source to produce a musical note based on the 
musical note data in the GEVENT and velocity data in 
the GVELOCITY (step J1 55). If the data in the GEVENT 
is note-off data, the CPU instructs the sound source to 
mute the musical note based on the note-off data (step 
J156). After step J155 or J156. the CPU resets the GF 
atO (step J1 57). 

[0047] The CPU 1 then determines whether the SF is 
at 1 (step J158). If so, the CPU 1 determines whether 
the data in the SEVENT is note-on data (step J159). If 
so, the CPU determines whether the data In the SEV- 
ENT is musical note data or tone data (step J 1 60). If it Is 
musical note data, the CPU Instructs the sound source 
to produce a musical note based on the musical note 
data in the SEVENT and velocity data in the SVELOC- 
{jy (step J161). K it is tone data, the CPU instructs the 
sound source to produce a musical note based on the 
tone data in the SEVENT and velocity data in the SVE- 
LOCITY (step J162). After step J161 or J162, the CPU 
resets the SF at 0 (step J 163) and then returns its con- 
trol to the main flow. 

[0048] If the data in the SEVENT is note-off data in 
step J 159, the CPU determines whether the data in the 
SEVENT is musical note data or tone data (step J164). 
If it is musical note data, the CPU instructs the sound 
source to mute the musical note (step J1 65). If it is tone 
data, the CPU instructs the sound source to mute the 
tone (step J 166). After step J 165 or J 166. the CPU 
resets the SF at 0 (step J163), and then returns its con- 
trol to the main flow. If the GF is 0 in step J 153 or if the 
SF is 0 in step J 158, the CPU returns its control to the 
main flow, 

[0049] Since the MIDI process in step J 1 43 of the FIG. 
13 main flow is the same as the MIDI process per- 
formed by the transmission end of FIG, 9, further 
description thereof will be omitted. Since the keyboard 
process in step J 144 in the FIG. 13 main flow is the 
same as that performed by the transmission end of FIG. 
1 1 , further description thereof will be omitted. 
[0050] A second embodiment will be described next. 
FIG. 1 5 shows a main flow operation of the transmission 
end in the second embodiment. After the predetermined 
initialization (step S201). the CPU performs a switch 
process (step S202). a keyboard process (step S203), a 
training data creating process (step S204), a musical 
note producing process (step S205), and a transmitting 
process (step S206). The CPU then determines 
whether a power-off process has been performed man- 



ually (step S207). If not, the CPU performs processing 
In steps S202-S206. If so in step S207. the CPU per- 
forms a power-off process (step S208), and then termi- 
nates the FIG. 15 flow. 

[0051 ] FIG. 1 6 Is a flow chart of the switch process In 
step S202 of the FIG. 15 main flow. In this process, the 
CPU performs a mode switch process (step S209). a 
start/stop process (step S210), a transmission switch 
process (step S211). and another switch process (step 
8212), and then returns Its control to the main flow. 
[0052] FIG. 1 7 Is a f tow chart of the mode process In 
step 8209 of the FIG. 16 switch process. In this process, 
the CPU determines whether a creation mode switch 
has changed (step 8213). If not. the CPU returns Its 
control to the FIG. 16 flow. When the production mode 
switch changes from off to on, the CPU sets a mode flag 
MF at 1 (step S214). When the creation mode switch 
changes from on to off, the CPU resets the MF at 0 
(step S215). 

[0053] After step S21 4 or S215, the CPU determines 
whether the timing sound mode switch has changed 
(step S216). If not, the CPU returns its control to the 
FIG. 16 flow. If so in step S216. the CPU sets the timing 
flag TF at 1 (step S217). When the switch has changed 
from on to off. the CPU resets the TF at 0 (step S218). 
After step S217 or S218, the CPU returns its control to 
the FIG. 16 flow. 

[0054] FIG. 1 8 is a flow chart of the start/stop process 
in step S219 in the FIG. 16 switch process. In this proc- 
ess, the CPU determines whether the start/stop switch 
is on (step S219). If not, the CPU returns its control to 
the FIG. 16 ftow. If the switch is on. the CPU inverts a 
start flag STF (step S220). The CPU then determines 
whether the STF Is at 1 (step S221). If so, the CPU then 
sets an address register AD at 0 (step S223). and then 
releases timer interupt (step S224). If the STF at 0 in 
step 8221 , the CPU inhibits timer interrupt (step S225), 
and stores END data at a location MEM [AD] of the work 
RAM 3 which is specified by an address in the address 
register AD (step S226). 

[0055] After the timer interrupt is released from its 
inhibition in step S224, or after the END data is stored in 
step S226, the CPU returns its control to the FIG. 16 
flow. When the timer Interrupt Is released, the CPU 
Increments the value of the register TIME each time a 
predetermined time elapses (step S227), and then 
returns Its control to the FIG. 16 flow. 
[0056] FIG. 20 is a flow chart of the transmission 
switch process In step 821 1 of the FIG. 16 switch proc- 
ess. In this process, the CPU determines whether the 
transmission switch has been turned on (step S228). If 
so, the CPU sets a transmission flag SOF at 1 (step 
8229). Thereafter or if the transmission switch is not 
turned on In step 8228. the CPU returns its control to 
the FIG. 16 flow. 

[0057] FIG. 21 is a flow chart of the training data pro- 
ducing process in step 8204 of the FIG. 15 main flow 
chart. In this process, the CPU determines whether a 
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mode flag MF is at 1 (step S231). If any one of MF and 
HF is at 0. the CPU returns its control to the FIG. 15 
main flow. If both MF and HF are at 1, the CPU stores 
time data in the TIME at a location MEM [AD] of the 
RAM specified by an address in the AD (step S232). 
[0058] The CPU then increments the AD (step S233) 
and then stores the data in the EVENT at the appropri- 
ate location MEM [AD] (step S234). The CPU then 
increments the AD (step S235), stores the product of 
the velocity data in the VELOCITY and a predetermined 
value a smaller than 1 (for example, a = 0.1) or a 
reduced velocity data at the appropriate location MEM 
[AD] (step S236), and then increments the AD (step 
S237). 

[0059] Next, the CPU determines whether the TF Is at 
1 (step S238). If so, the CPU stores note-on data and 
tone data at the appropriate location MEM [AD] (step 
S239). If the TF is at 0. the CPU stores at the appropri- 
ate location MEM [AD] musical note data including a 
changed octave of the musical note data in the EVENT 
(step S240). After processing in step S239 or S240, the 
CPU increments the AD (step S241). Then, the CPU 
stores velocity data in the VELOCITY at the appropriate 
location MEM [AD] (step S242), increments the AD 
(step S243), and then returns its control to the FIG. 15 
main flow. 

[0060] FIG. 22 Is a flow chart of the note producing 
process in step S205 of the FIG. 15 main flow. In this 
process, the CPU 1 determines whether the musical 
note producing flag HF is at 1 (step S244). If not, the 
CPU then returns its control to the F1G.-15 main flow. If 
the HF is at 1 , the CPU determines whether the data in 
the EVENT is note-on data (step S245). If so, the CPU 
instructs the sound source to produce a musical note 
based on the musical note data in the EVENT and the 
velocity data in the VELOCITY (step S246). If the data 
in the EVENT is note-off data, the CPU instructs the 
sound source to mute the musical note for the musical 
note data in the EVENT (step S247). After steps S246 
or S247. the CPU resets the HF at 0 (step S248), and 
then returns its control to the FIG. 15 main flow. 
[0061] FIG. 23 is a flow chart of the transmitting proc- 
ess in step S206 of the FIG. 15 main flow. In this proc- 
ess, the CPU determines whether the transmission flag 
SOF is at 1 (step S249). If not. the CPU returns Its con- 
trol to the FIG. 1 5 main flow. If the SOF is at 1 , the CPU 
transfers the data in the MEM to a server on the network 
(step S250). The CPU then determines whether the 
data transfer has ended (step S251). If not, the CPU 
continues to transfer the data in the MEM (RAM) in step 
S250. When the data transfer ends, the CPU resets the 
SOF at 0 (step S252), and then returns its control to the 
FIG. 15 main flow. 

[0062] FIG. 24 is a flow chart of reception of the recep- 
tion end of the second embodiment. After the predeter- 
mines initialization (step J201), the CPU performs a 
switch process (step J202), a key guide process (step 
J203), a keyboard process (step J204), a musical note 



producing process (step J205), and a reception process 
(step J206). The CPU then determines whether a 
power-off operation has been perfomned manually (step 
J207). If not, the CPU performs the processing in steps 
5 J202-J206. If so in step J207, the CPU performs a 
power-off process (step J208) and then terminates the 
FIG. 15 process. 

[0063] FIG. 25 Is a flow chart of the switch process in 
step J202 of the FIG. 24 main flow. In this process, the 
10 CPU performs a key guide switch process (step J209), 
a reception switch process (step J210), and another 
switch process (step J21 1) and then returns to its con- 
trol to the main flow of FIG. 24. 

[0064] FIG. 26 is a flow chart of the key guide switch 
15 process in step J209 of the FIG. 25 switch process. In 
this process, the CPU determines whether the key 
guide switch has been turned on (step J212). If not the 
CPU returns its control to the FIG. 25 flow. If the switch 
has been turned on, the CPU inverts a start flag STF 
so (step J21 3). The CPU then determines whether the STF 
is at 1 (step S214). If so. the CPU resets the time regis- 
ter TIME at 0 (step J215). sets address register AD at 0 
(step J21 6) and releases the timer interrupt (step J21 7), 
If the STF is at 0 in step J214. the CPU inhibits or masks 
25 the timer interrupt (step J218) and then turns off all the 
LEDS (step J219). 

[0065] After step J217 or J219. the CPU returns its 
control to the FIG. 25 flow. When the CPU releases the 
timer interrupt, the CPU then increments the value of 
30 the TIME each time a predetermined time elapses (step 
J220), as shown in FIG. 27. and then returns its control 
to the FIG. 25 flow. 

[0066] FIG. 28 is a flow chart of the reception switch 
process in step J210 of the FIG. 25 switch process. In 

35 this process, the CPU determines whether the reception 
switch has been turned on (step J221). If not, the CPU 
returns its control to the FIG. 25 flow. If the reception 
switch has been turned on, the CPU sets a reception 
flag ZF at 1 (step S222). and then returns its control to 

40 the FIG. 25 flow. 

[0067] FIGS. 29 and 30 are a flow chart of the key 
guide process in step J203 of the FIG. 24 main flow. In 
this process, the CPU determines whether the start flag 
STF is at 1 (step J223). If so, the CPU determines 

45 whether the data in the TIME has reached the time data 
at the memory location MEM [AD] (step J224). If the 
STF is at 0 in step J223. or if the data in the TIME has 
not reached that at the memory location MEM [AD], the 
CPU returns its control to the FIG. 24 main flow. 

50 [0068] If the STF is at 1 and the data in the TIME has 
reached that at the MEM [AD], the CPU increments the 
AD (step J225). The CPU then stores in the register 
GEVENT the data at the location MEM [AD] of the RAM 
specified by an the GEVENT is note-on data (step 

55 J227). If so. the CPU then turns on an LED for a key cor- 
responding to the musical note data in the GEVENT 
(step J228). If the data in the GEVENT is note-off data, 
the CPU then turns off an LED for a key corresponding 
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to the musical note data in the GEVNET (step J229). 
Atter turning on/off the LED, the CPU increments the 
AD (step J230). 

[0069] The CPU then determines whether the timing 
flag TF is at 0 in FIG. 30 (step J232). If the TF is at 1 . the s 
CPU then determines whether the data in the GEVENT 
is note-off data (step J233). If the TF is 0 or if the data in 
the GEVENT is note-on data, the CPU then stores in the 
register SEVENT the data at the location MEM [AD] of 
the RAM specified by an address in AD (step J234). The io 
CPU then increments the AD (step J235) and stores the 
data at the appropriate location MEM [AD] in the regis- 
ter SVELOCITY (step J236), and then sets the musical 
note production flag SF at 1 (step J237). 
[0070] After setting the SF or if the data in the 15 
GEVENT is note-off data in step J233, the CPU incre- 
ments the AD (step J238), determines whether the data 
at the location MEM [AD] is END data (step J239). If not. 
the CPU returns its control to the FIG. 24 main flow. If so 
in step J239. the CPU then resets the STF at 0 (step 
J240). inhibits the timer interrupt (step J241) and then 
returns its control to the FIG. 24 main flow. 
[0071 ] The keyboard process in step J204 of the main 
flow is the same as the FIG. 1 1 flow in the first embodi- 
ment, arxi further description thereof will be omitted. 
The musical note producing process in step J205 of the 
main flow is the same as the FIG. 12 flow of the first 
embodiment, and further description thereof will also be 
omitted. 

[0072] FIG. 31 is a flow chart of the reception process 
in step J206 of the main flow. In this process, the CPU 1 
determines whether the reception flag ZF is at 1 (step 
J242). If the reception flag ZF is at 0, the CPU then 
returns its control to the FIG. 24 main flow. If the ZF is at 
1 . the CPU then transfers to the RAM the data received 
from the server on the network (step J243). The CPU 
then determines whether the data reception from the 
server has ended (step J244). If not. the CPU then con- 
tinues the data transfer in step J243- If the reception has 
ended, the CPU then resets the ZF at 0, and then 
returns its control to the FIG. 24 main flow. 
[0073] A modification of the process performed by the 
reception end in the second embodiment will be 
described next with reference to a main flow chart of 
FIG. 32. After the predetermined initialization (step 
J246). the CPU 1 performs a switch process (step 
J247). a keyboard process (step J248). a training data 
reading process (step J249). a musical note producing 
process (step J250). and a reception process (step 
J251). The CPU then determines whether a power-off 
operation has been performed manually (step S252) If 
not. the CPU performs processing in steps S247-S251. 
If so in step S252. the CPU performs a power-off proc- 
ess (step S253) and then terminates the FIG. 32 proc- 
ess. 

[0074] FIG. 33 is a flow chart of the switch process at 
the FIG. 32 main flow. In this process, the CPU per- 
forms a key guide switch process (step 254), a recep- 



tion switch process (step J255), and another switch 
process (step J256), and then returns Its control to the 
FIG. 32 main flow. . 

[0075] FIG. 34 shows the key guide switch process in 
step J254 of the FIG. 33 switch process. In this process, 
the CPU 1 determines whether the key guide switch has 
been turned on (step J257). If not, the CPU returns its 
control to the switch process of FIG. 33. If the key guide 
switch has been turned on. the CPU then inverts the 
start flag STF (step J258) and then determines whether 
the STF is at 1 (step J259). If so, the CPU resets the 
time register TIME at 0 (step J260), sets the address 
register AD at 0 (step J261). and then releases the timer 
interrupt (step J262). If the STF Is 0 in step J259. the 
CPU inhibits timer interrupt (step J263). 
[0076] After releasing the timer interrupt in step J262, 
or the CPU inhibits the timer interrupt in step J263, the 
CPU returns its control to the FIG. 33 switch process. 
When the CPU releases the timer interrupt, the CPU 
increments the value in the TIME each time a predeter- 
mined time elapses, as shown in FIG. 27 in the second 
embodiment, and returns its control to the FIG. 33 
switch process. 

[0077] The reception switch process in step J255 in 
the FIG. 33 switch process is the same as the FIG. 28 
flow of the second embodiment and further description 
thereof will be omitted. In the FIG. 32 main flow, the key- 
board process in step J248 is the same as the flow of 
FIG. 1 1 of the first embodiment, and further description 
thereof will be omitted. 

[0078] FIGS. 35 and 36 are a flow chart of the training 
data reading process in step J249 in the FIG. 32 main 
flow. In FIG. 35. the CPU determines whether the STF 
is at 1 (step J264). If so. the CPU determines whether 
the data In the TIME has reached the time data at the 
location MEM [AD] (step J265). If the STF is at 0. or If 
the data in the TIME has not reached the time data at 
the location MEM [AD], the CPU returns its control to 
the FIG. 32 main flow. 

[0079] When the STF is at 1 in step J264 and the CPU 
determines in step J265 that the data in the TIME has 
reached the time data at the location MEM [AD], the 
CPU 1 increments the AD (step J266). The CPU then 
stores in the register GEVENT the data at the location 
MEM [AD] of the RAM specified by an address In the AD 
(step J267). The CPU then increments the AD (step 
J268) and sets the guide flag GF at 1 (step J269). 
[0080] Then, the CPU 1 determines whether the TF is 
at 0 in FIG. 36 (step J270). If the TF is at 1. the CPU 
determines whether the data in the GEVENT is note-off 
data (step J271). If the TF Is at 0. or if the data in the 
GEVENT is note-on data, the CPU then stores in the 
register SEVENT the data at the location MEM [AD] of 
the RAM specified by an address in the AD (step J272). 
Then, the CPU 1 increments the AD (step J273). stores 
data at the location MEM [AD] in the register SVELOC- 
ITY (step J274). and then sets the musical note produc- 
ing flag SF at 1 (step J275). 
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[0081 ] Then, or if the data in the GEVENT is note-off 
data in step J271. the CPU 1 increments the AD (step 
J276), and then determines whether the data at the 
location MEM [AD] is END data (step J277). If not, the 
CPU returns its control to the FIG. 32 main flow. If the 5 
data at the location MEM [AD] is END data, the CPU 
resets the STF at 0 (step J278), Inhibits the timer inter- 
rupt (step J279), and then returns its control to the FIG. 
32 main flow. 

[0082] The musical note producing process in step 
J250 of the main flow is the same as the flow of FIG. 1 4 
in the modification of the first embodiment, and further 
description thereof will be omitted. The reception proc- 
ess in step J251 of the main flow is the same as the flow 
of FIG- 31 in the second embodiment, and further 
description thereof will be omitted. 
[0083] While in the first and second embodiments the 
electronic keyboard instrument is taken as an example 
and the operation means whose playing operation is to 
be taught is a keyboard, the present invention is appli- 
cable to electronic dram sets, electronic wind and 
stringed instruments. In these cases, the operation 
means are a pad of the dram, a piston of the electronic 
wind instrument or a string of the stringed instrument. 
[0084] While in the first and second embodiments the 
electronic keyboard instrument is taken and illustrated 
as an example of the performance training apparatus, 
the present invention may be applicable to sequenc- 
ers/personal computers. While in the above embodi- 
ment the musical note control data includes keyboard 
input data, it may be automatic performance data or 
general reproduced musical data. 
[0085] A third embodiment will be described next in 
which a pedal display picture which displays a pedai 
image is provided on the operation display panel 6 of 
FIG. 2 so as to guide a pedal operation. Although not 
shown, three pedals; that is. a damper pedal, a soste- 
nute pedal and a soft pedal, are displayed on the pedal 
display picture. An image corresponding to a pedal to 
be operated is lighted up. When the damper pedal is 
operated, and even when the performer then detaches 
his or her fingers from the keyboard in performance, the 
resulting musical note is extended. When the sostenute 
pedal is operated, only a musical note produced from a 
key depressed when the pedal is operated is extended 
long even if the performer detaches his or her fingers 
from the keyboard. When the soft pedal is operated, the 
volume slightly decreases to soften vibrations of the 
musical note. 

[0086] A main flow of operation of the transmission 
end in the third embodiment is the same as that of FIG. 
15 of the second embodiment. Thus, only portions of 
the process performed in the third embodiment different 
from the process performed in the second embodiment 
will be described. In the process performed by the trans- 
mission end of the third embodiment, a mode switch 
process included in the switch process and a training 
data producing process-- included in the transmitting 



process are different from those of the process per- 
formed in the second embodiment. 
[0087] FIG. 37 shows the mode switch process 
included in the switch process, in which the CPU 1 
determines whether a production mode switch has 
changed (step S301). If not. the CPU returns its control 
to the main flow. If the switch changes from off to on. the 
CPU 1 sets the mode flag MP at 1 (step S302). If the 
switch changes from on to off. the CPU resets the MP at 

0 (step S303). Then, the CPU returns its control to the 
main flow. 

[0088] FIG. 38 is a flow chart of the training data pro- 
ducing process included in the transmission process. In 
this process, the CPU determines whether the MF is at 

1 (step S304). If so. the CPU determines whether the 
HF is at 1 (step S305). If the MF or HP is 0, the CPU 
returns its control to the main flow. 

[0089] If both the MF and HF are at 1 . the CPU then 
stores data in the time register TIME at a location MEM 
[AD] of the RAM indicated by an address in the AD (step 
S306). The CPU then increments the AD (step S307), 
stores the data in the register EVENT at the appropriate 
location MEM [AD] (step S308). increments the AD 
(step S309), and then returns its control to the main 
flow, 

[0090] FIG. 39 is a flow chart of the main operation of 
the reception end in the third embodiment. After the pre- 
determined initialization (step J301). the CPU performs 
a switch process (step J302). a key guide process (step 
J303). a musical note producing process (step J304). a 
pedal data producing process (step J305), and a recep- 
tion process (step J306). The CPU then determines 
whether a power-off process operation has been per- 
formed manually (step J307). If not the CPU performs 
the processing in steps J302-J306. If so in step J307, 
the CPU performs a power-off process (step J308), and 
then terminates the FIG. 39 process. 
[0091] FIG. 40 is a flow chart of the switch process in 
step J302 of the main flow of FIG. 39. In this process, 
the CPU performs a key guide switch process (step 
J309). a reception switch process (step J310). a pedal 
data producing switch process (step J31 1), and another 
switch process (step J312). and then returns its control 
to the FIG. 39 main flow. 

[0092] The key guide switch process in step J309 of 
the switch process of FIG. 40 is the same as the proc- 
ess of FIG. 26 in the second embodiment and further 
description thereof will be omitted. Also, the reception 
switch process in step J310 of FIG. 40 is the same as 
the process of FIG. 28 in the second embodiment and 
further description thereof will be omitted. 
[0093] FIG- 41 is a flow chart of the pedal data produc- 
ing switch process in step J31 1 of FIG. 40. In this proc- 
ess, the CPU determines whether the pedal data 
producing switch is turned on (step J313). If not. the 
CPU returns its control to the switch process of FIG, 40. 
If so in step J313, the CPU sets the pedal flag PF at 1 
(step J314) and then returns its control to the FIG. 40 
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switch process. 

[0094] FIG. 42 is a flow chart o1 the key guide process 
in step J302 of the FIG. 39 main flow. In this process, 
the CPU determines whether the start flag STF Is at 1 
(step J31 5). If so. the CPU determines whether the data s 
in the time register TIME has reached the time data at 
the location MEM [AD] of the RAM specified by an 
address in the AD (step J31 6). If the STF is at 0, or the 
data in the TIME has not reached the time data at the 
location MEM [AD], the CPU then returns its control to io 
the FIG. 39 main flow. 

[0095] When the STF is at 1 and the data in the TIME 
has reached the time data at the location MEM [AD], the 
CPU increments the AD (step J317). The CPU then 
determines whether the data at the location MEM [AD] is 
is note-on data (step J31 8). If so, the CPU then turns on 
an LED for a key corresponding to the musical note data 
at the MEM [AD] (step J319). If the data at the MEM 
[AD] is not note-on data, the CPU determines whether 
the data at the MEM [AD] is note-off data (step J320). If 20 
so, the CPU turns off an LED for a key corresponding to 
the musical note data at the MEM [AD] (step J321). 
[0096] If the data at the MEM [AD] data is neither note- 
on data nor note-off data, the CPU determines whether 
the data at the MEM [AD] is pedal-on data (step J322). 25 
if so, the CPU turns on a corresponding pedal mark 
(step J323). If the data at the MEM [AD] is not any of the 
note-on. note-off and pedal-on data, the CPU then 
determines whether the data at the MEM [AD] is the 
pedal-off data (step J324). If so, the CPU turns off a cor- 30 
responding pedal mark (step J325). 
[0097] After turning on/off the ELD or pedal mark, the 
CPU increments the AD (step J326). The CPU then 
determines whether the data at the MEM [AD] is time 
data (step J327), If not. the CPU shifts its control to step 35 
J318 to determine whether the data at the MEM [AD] is 
time data. If so, the CPU returns its control to the FIG. 
39 main flow. 

[0098] if the data at the MEM [AD] is neither musical 
note data nor pedal data in the FIG. 42 flow, the CPU 40 
determines whether the data at the MEM [AD] is END 
data (step J328). If It is END data, the CPU resets the 
start flag STF at 0 (step J329), inhibits the time interrupt 
(step J330). turns off the lighting LED and pedal mark 
(step J331). and then returns its control to the FIG. 39 45 
main flow. If the data at the MEM [AD] is not END data 
in step J328, the CPU shifts its control to step J326 to 
increment the AD. and determines data at the MEM 
[AD] in step J327. 

[0099] The musical note producing process in step so 
J304 of the FIG. 39 main flow is the same as the FIG. 22 
flow in the second embodiment and further description 
thereof will be omitted. 

[01 00] FIGS. 43-46 are a flow chart of the pedal data 
producing process in step J305 of the FIG. 39 main flow. 55 
In FIG. 43, the CPU determines whether the pedal flag 
PF is at 1 (step J332). If the PF is at 0. the CPU returns 
its control to the FIG. 39 main flow. If the PF is at 1 . the 



CPU sets the AD at 0 (step J333). Then, the CPU deter- 
mines whether the data at the location MEM [AD] is 
event data (step J334). . 

[01 01 ] If the data at the MEM [AD] is not event data, 
the CPU increments the AD (step J335). The CPU then 
determines whether the data at the MEM [AD] is END 
data (step J336). If not. the CPU shifts its control to step 
J334. and determines whether the data at the MEM 
[AD] of the RAM specified by the incremented address 
in the AD is event data. 

[0102] If so, the CPU determines whether the event 
data is note-on data (step J337). If so. the CPU deter- 
mines whether the sostenute pedal flag SPF is at 0 
(step J338). If so, the CPU sets at 0 a pointer N which 
indicates the number of a key for the preceding note-on 
data (step J339) and increments the N vyhile determin- 
ing whether the value of an on flag ONF (N) for the pre- 
ceding musical note event data is at 1 , which implies 
musical note production (step J340). If so, the CPU then 
determines whether the absolute value of the musical 
note data at the MEM [AD] minus the musical note data 
in the pointer N is larger than a predetermined value, 
that is, whether a key interval (or the number of keys) 
between a key corresponding to the last note-on data 
and a key corresponding to the preceding note-on data 
is larger than a predetermined value (step J341). 
[01 03] If the ONF (N) is at 0 (musical note muting) in 
step J340. or if the absolute value of the difference in 
musical note data key is smaller than the predetermined 
value in step J341 , the CPU increments the N (step 
J342). The CPU then determines whether the N has 
exceeded the predetermined number (step J343). If not, 
the CPU returns its control to step J340 to determine 
the value of the ONF (N). 

[01 04] If the absolute value of the difference in musical 
note data key is larger than the predetermined value in 
step J341 . the CPU sets the SPF at 1 (step J344). That 
is, if the interval (the number of keys) between the key 
corresponding to the last note-on data and the key cor- 
responding to the preceding note-on data is larger than 
the predetermined value, the CPU sets a flag to turn on 
a mark indicative of the sostenute pedal. 
[01 05] The CPU then stores an address in the AD (N) 
in an address register PAD (step J345). In the FIG. 44 
flow chart, the CPU decrements the respective data at 
PAD + 1 and subsequent addresses by two addresses, 
that is. empties two locations after the PAD of the pre- 
ceding note-on event data (step J347), and then stores 
at a location MEM [AD + 1] (first empty area) the same 
time data as the preceding note-on time data TIME (N) 
(step J 348). Then, the CPU stores pedal-on event data 
at a location MEM [AD + 2] (second empty area) (step 
J349). 

[01 06] Then, or when the SPF is at 1 in step J338 of 
FIG. 43. or if N has exceeded the predetermined 
number in step J343 of FIG. 43, the CPU sets N at 0, 
. increments N while determining the value of the on-flag 
in step J350 of FIG. 44, that is, whether the ONF (N) is 
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at 0 (step J351). If the ONF (N) is at 1. the CPU incre- 
ments N (step J352), and determines whether N has 
exceeded the predetermined number (step J353). If not, 
the CPU shifts its control to step J351 , where it deter- 
mines the value of ONF (N). 

[0107] If the ONF (N) is at 1 , the CPU stores the musi- 
cal note data at the location I^EM [AD] of the RAM 
specified by the address in a register NOTE (N) which 
is. in turn, specified by the N (step J354). Then, the CPU 
changes the address of the AD (N) to an address in the 
AD. that is, updates the address of the note-on event 
data specified at present with the address of the note-on 
event data specified by the pointer N (step J355). The 
CPU then sets at 1 the ONF (N) corresponding to the 
note-on data at the updated address (step J356). The 
CPU then stores in the Tlf^E (N) the time data at a MEM 
[AD - 1] (step J357). 

[0108] Then, or if N has exceeded the predetermined 
number in step J353, the CPU increments the AD (step 
J358). shifts its control to step J334 of FIG. 43 to deter- 
mine whether data at the next memory location MEM 
[AD] is event data. If so. the CPU determines in step 
J337 whether the event data is note-on data. 
[0109] If the event data at MEM [AD] is note-off data, 
the CPU determines whether the SPF is at 1 in step 
J359 of the flow chart of FIG. 45. If so, the CPU sets at 
0 the pointer N indicative of the preceding note-on data 
key number (step J360) and increments N while deter- 
mining the value of the on flag ONF (N) of the preceding 
musical note event data or whether the ONF (N) is at 1 
which implies musical note production (step J361). If so, 
the CPU then determines whether the musical note 
data at the MEM [AD] is the same as the musical note 
data pointed out by the pointer N (step J362). 
[0110] If the ONF (N) is at 0 (musical note muting) in 
step J361 or musical note data at the MEM [AD] is not 
the same as that pointed out by the pointer N in step 
J362, the CPU increments N (step J363). and deter- 
mines whether the N has exceeded the predetermined 
number (step J364). If not. the CPU shifts its control to 
step J361 to determine the value of the ONE (N). 
[0111] If the musical note data at MEM [AD] is the 
same as the musical note data pointed out by the 
pointer N in step J362. the CPU resets SPF at 0 (step 
J355). The CPU then stores address data in the AD (N) 
in the address register PAD for the pedal data (step 
J366), and shifts down the respective data at PAD + 1 
and subsequent addresses by two addresses (step 
J367). In the FIG. 46 flow, the CPU then stores at a 
location MEM [AD + 1] the same time data as the pre- 
ceding note-on time data TIME (N) at the MEM [AD] 
(first empty location) (step J368). The CPU then stores 
pedal-off event data at a location MEM [AD -f. 2] (second 
empty location) (step J369). 

[01 1 2] Then, or if the SPF is at 0 in step J359 of FIG. 
45, or if N has exceeded the predetermined number in 
step J364 of FIG. 45. the CPU sets N at 0. and then 
increments the N while determining the value of the on 



flag in step J370 of FIG. 46. that is. whether the ONF (N) 
is at 1 (step J371). If so. the CPU then determines 
whether the musical note data at NOTE (N) is the same 
as that at MEM [AD] (step J372). If the ONF (N) is at 0 

5 or the musical note data at NOTE (N) is different from 
that at MEM [AD], the CPU then increments N (step 
J373). The CPU then determines whether N has 
exceeded the predetermined number (step J374). If not. 
the CPU then shifts its control to step J371 to determine 

10 the value of the ONF (N). 

[01 1 3] If the ONF (N) is at 1 in step J371 and the musi- 
cal note data at NOTE (N) is the same as that at MEM 
[AD] in step J372. the CPU then resets the ONF (N) at 
0 (step J375). Then, or if N has exceeded the predeter- 

15 mined number in step J374, the CPU increments AD 
(step J376). The CPU then shifts its control to step J334 
of FIG. 43 where it determines whether the data at the 
next memory location MEM [AD] is event data, 
[0114] As described above, according to the third 

20 embodiment, the performance training apparatus 
includes data receiving means for receiving note control 
data about the keyboard performance, data determining 
means for determining whether the keytK>ard perform- 
ance based on the note control data received by the 

25 data receiving means involves a special key depressing 
operation, data producing means, responsive to the 
data determining mieans determining that the keyboard 
performance involves a special key depressing opera- 
tion, for producing note control data involving the pedal 

30 operation to supplement the special key depressing 
operation, and display control means for displaying on a 
predetermined display means the pedal operation pro- 
duced by the data producing means. 
[01 1 5] In this case, the special key depressing opera- 

35 tion include depression of more than a predetermined 
number of keys between any particular depressed key 
and the next depressed key, and the pedal operation 
involves continuation of a musical note produced at the 
position of the particular depressed key. 

40 [01 1 6] The data receiving means receives the data at 
any time from a server on the network. 
[01 1 7] A modification of the third embodiment will be 
described next in which a pedal data producing process 
is performed at the transmission end. FIG. 47 is a main 

45 flow chart of a transmission process performed by the 
transmission end in this modification. After the predeter- 
mined initialization (step 8310), the CPU performs a 
switch process (step S311). a keyboard process (step 
8312), a training data producing process (step S313), a 

so pedal data producing process (step 8314), a musical 
note producing process (step 8315). and a transmitting 
process (step 8316). The CPU then determines 
whether a power-off operation has been manually per- 
formed (step S317). If not. the CPU performs the 

55 processing in steps 8311-8316. If so in step 8317, the 
CPU performs a power-off process (step 8318) and 
then terminates the FIG. 47 process. 
[01 1 8] FIG. 48 is a flow chart of the switch process in 
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Step S310 of the FIG. 47 main flow. In this process, the 
CPU performs a mode switch process (step S318), a 
start/stop switch process (step S319). a transmission 
switch process (step S320), a pedal data producing 
switch process (step S321). and another switch process 
(step S322), and then returns its control to the main 
flow. 

[01 19] The keyboard process in step J31 2 of the FIG. 
47 main flow Is the same as the flow of FIG. 1 1 in the 
first embodiment. The training data producing process 
in step J313 is the same as the flow of FIG. 22 in the 
second embodiment. The pedal data producing process 
in step J314 is the same as the flow of FIGS. 43-46 in 
the third embodiment. The sound producing process in 
step J315 is the same as the flow of FIG. 23 in the sec- 
ond embodiment. The transmitting process in step J316 
is the same as the flow of FIG. 21 in the second embod- 
iment. Thus, further description of those processes will 
be omitted. 

[0120] The mode switch process in step J319 of the 
FIG. 48 switch process is the same as that of FIG. 1 7 in 
the second embodiment. The start/stop switch process 
in step J320 is the same as the flow of FIG. 19 in the 
second embodiment. The transmission switch process 
in step J321 is the same as the flow FIG. 20 in the sec- 
ond embodiment. The pedal data creating switch proc- 
ess in step J322 is the same as the flow of FIG. 41 In the 
third embodiment. Thus, further descriptions of those 
processes will be omitted. 

[01 21 ] The flow charts of processes performed by the 
reception end in the modification of the third embodi- 
ment are the same as the flow charts of FIGS. 24-31 in 
the second embodiment, and further description thereof 
will be omitted. 

Claims 

1 . A performance training data transmitter comprising 
training note data producing means for producing 
training note data (S104. 8121, 8124. 8125. S203, 
S234, 8239, 8240. 8312-8314). and transmitting 
means for transmitting the training note data pro- 
duced by said training note data producing means 
(S110. S206. S316). characterized in that: 

the training note data producing means com- 
prises note data producing means for produc- 
ing note data (8104, 8203. S312); and data 
converting means for converting the note data 
produced by said note data producing means 
to training note data (81 19. 8120, 8204, S313, 
8314). 

2. The performance training data transmitter accord- 
ing to the claim 1. wherein said data converting 
means (8121. 8234) converts the note data pro- 
duced by said note producing means to training 
note data by reducing velocity data contained in the 



note data. 

3. The performance training data transmitter accord- 
ing to the claim 1. wherein said data converting 
5 means (8124, 8239) converts the note data pro- 
duced by said note producing means to training 
note data by shifting pitch data contained in the 
note data in units of an octave. 

10 4, The performance training data transmitter accord- 
ing to the claim 1 , wherein said data converting 
means (8125, 8240) converts the note data pro- 
duced by said note producing means to training 
note data having a predetermines pitch unrelated to 

15 the pitch data contained in the note data and a tim- 
bre different from those of the note data. 

5. The performance training data transmitter accord- 
ing to the claim 1, wherein said data converting 

20 means (8314) comprises data determining means 
(J333, J334, J360-J365) for determining whether 
keyboard performance based on the produced note 
data involves a special key depression, and control 
data producing means, responsive to said data 

25 determining means determining that the keyboard 
performance involves the special key depression, 
for producing control data which instructs a trainee 
to perform a pedal operation for supplementing the 
special key depression and for adding the control 

30 data to the note data (J345^349, J366^369). 

6. The performance training data transmitter accord- 
ing to the claim 1, wherein the special key depres- 
sion Is such that there are more than a 

35 predetermined number of keys between any partic- 
ular depressed key and the next depressed key, 
and wherein the pedal operation is performed to 
continue note production by the particular 
depressed key. 

40 

7. The performance training data transmitter accord- 
ing to the claim 1 , wherein said transmitting means 
(8206, 8316) transmits the training note data to a 
predetermined storage device on a network at any 

45 time. 

8. A performance training data receiver comprising 
receiving means for receiving the training note data 
from an external device (J109, JIIO, J206, J223- 

50 J227, J232^237, J249). training instructing means 
for instructing a trainee to train musical perform- 
ance on the basis of the training note data received 
by said receiving means (J 104, J 106, J 145. J203). 
characterized in that: 

55 

said receiving means comprises note data 
receiving means for receiving note data sent by 
the external device (J109. J206, J306): and 
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data detecting means for detecting training 
note data from among the note data received 
from said note data receiving means and for 
feeding the detected data to said training 
instructing means (J110, J223-J227, J232- 
J237, J249). 

9. The performance training data receiver according 
to claim 8, wherein said training instructing means 
(J 104, J203) comprises display means for visually 
specifying a key to be depressed on the basis of 
pitch data contained in the training note data 
received from said data detecting means (J 11 8. 
J119, J228, J229). 

10. The performance training data receiver according 
to claim 8, wherein said training specifying means 
(J 106. J 145) comprises note producing means for 
producing a note on the basis of the training note 
data received from said data detecting means 
(J129. J135. J136. J150. J161, J162). 



10 



15 



20 



instructing process (J 104, J 106, J 145. J203) for 
instructing a trainee to train musical performance 
on the basis of the training note data received by 
said receiving process, characterized in that 

said receiving process comprises a note data 
receiving process for receiving note data sent 
by the external device (J 109, J206); and a data 
detecting process for detecting training note 
data from among the note data received by 
said data receiving process and for feeding the 
detected data to said training instructing proc- 
ess (J110. J223-J227. J232-J237, J249). 



11. The performance training data receiver according 
to claim 8, wherein said training specifying means 
(J303) comprises display means (J323), respon- 25 
sive to the training note data received from said 
data detecting means being control data which 
urges the trainee to perform a pedal operation, for 
displaying an instruction to perform the pedal oper- 
ation based on the control data. 3o 



12. The performance training data receiver according 
to claim 8, wherein said receiving means (J206, 
J306) receives note control data from a predeter- 
mined storage device on a network at any time. 35 



1 3. A storage medium which contains a computer read- 
able program which causes a computer to realize; 
training note data producing process for producing 
training note data (S104. S121, S124, S125, S203. 40 
S234, S239, S240, S312-S314). and sending proc- 
ess for serKling training note data produced by said 
training note data producing process characterized 
is that (S1 10, S206. S3 16) 

45 

the training note data producing process com- 
prises note data producing process for produc- 
ing note data (S104, S203, S312); and data 
converting process for converting the note data 
produced by said note data producing process so 
to training note data (8119. 8120. S204, S313. 
S3 14). 



1 4. A storage medium which contains a computer read- 
able program which causes a computer to realize; a ss 
receiving process (J109, J110, J206. J223-J227, 
J232-J237. J249) for receiving the training note 
data sent by an external device, and a training 
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